Role of miR-424 on angiogenic potential in human dental pulp cells.
Growing evidence shows microRNAs (miRNAs) regulate numerous cellular processes. The purpose of this study was to investigate whether miRNAs can regulate the commitment of human dental pulp cells (hDPCs) to the angiogenic fate. The hDPCs were induced to differentiate into the vascular lineage. Gene expression of endothelial markers (vWF and CD31) on day 7 after induction was analyzed by using quantitative reverse transcription-polymerase chain reaction (qRT-PCR).The miRNA expression profiling of endothelial differentiation was performed by microarray and was validated by qRT-PCR analysis. The hDPCs were infected by recombinant lentivirus to overexpress or knock down miR-424 stably, and the biological effects of miR-424 on the endothelial differentiation of hDPCs were further investigated. The tube formation ability and the amount of endothelial markers (vWF and KDR) were evaluated by Matrigel assay and Western blotting. Target genes of miR-424 were further determined by bioinformatic algorithms and Western blotting. After endothelial differentiation, the expression of vWF and CD31 increased significantly in hDPCs. Microarray data showed that the miR-424 expression level was down-regulated on day 7. The qRT-PCR revealed a time-dependent decrease, with significant differences detected on day 1 and day 7 (P < .05). Knockdown of miR-424 expression in hDPCs promoted endothelial differentiation, with increased tube formation and up-regulated expression of vWF and KDR. In contrast, overexpression of miR-424 inhibited their differentiation. In addition, miR-424 was predicted to target vascular endothelial growth factor and KDR. Overexpression of miR-424 decreased vascular endothelial growth factor and KDR protein levels, whereas miR-424 inhibition significantly elevated them. This study demonstrated that miR-424 may play a negative role in regulating endothelial differentiation of hDPCs, and inhibition of miR-424 may contribute to dental pulp repair and regeneration.